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in the firſt ſteps of our Inquiry, we meet indeed with much va- 
nety and obſcurity ; but the further we penetrate into Nature, 
we find ſo much analogy among ſt her works, as to be forced 
to acknowledge and to revere her ſimplicity.” 
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who have fo eminently diſtinguiſhed yourſelf through life 
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To BENJAMIN RUSH, M. D. 


PROFESSOR OF THE InsTITUTES, AND OF CLinicat, 
| MEDICINE, IN THE 


UNIVERSITY or PENNSYLVANIA, 


DEAR SIR, 


PERMIT me to lay before you alſo, the firft fruits 
of thoſe fludies which commenced under your directian, 
as a ſmall tribute of grateful reſpe# from one, on whom 
you have conferred ſo many obligations, 


With the moſt ſincere wiſhes for your profterity, 
| 1 ſuſerite myſelf 


Dear Sir your 
A Fectionate and 
Grateful Pupil, 
JOHN REDMAN CON. 


PHILADELPHIA Mar 13, 1794. 


AN 


INQUIRY, &. 


BEFORE I proceed to conſider the ſubject of inflam- 
mation, it may not be improper to take a view of cer- 
tain phznomena occurring in the ſyſtem, which I ſhall 
hereafter ſhew to be intimately connected with it, as 
they tend to elucidate many of its ſymptoms, and in a 
more ſatisfactory manner, I hope, than has been hi- 
therto done by any theory. be: 


The phznomena alluded to, are ANIMAL HEAT: and 
the RED COLOUR of the BLOOD. And here I do not 
mean to enter into a long detail of the theories which 
have been brought forward to account for the cauſes of 
thoſe intereſting and curious operations of nature; as it 
would far exceed the limits of this difſertation, and as 
many authors have expreſsly treated upon it.“ I ſhall 
content myſelf, in ſtating the method I ſuppoſe to be 
employed by nature to effect her purpoſe, with 
my reaſons for the opinion; after which I ſhall proceed 
to treat of inflammation, and ſhew the place which they 
hold in this curious proceſs of the diſordered animal 
ceconomy, made uſe of by nature to regain her empire 
in the ſyſtem. —And here, in ſpeaking of nature, I beg it 

B may 
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may by no means be ſuppoſed, thatTbelieve in the opera- 
tions of a vis MEDICATRIX, which J utterly diſcard. — 
I uſe the term for want of a better to expreſs 
the effects of natural cauſes upon our ſyſtems. 


I ſhall firſt ſay a few words upon the blood itſelf; by 
which I mean, — That fluid, which circulates in the hu- 
man body, by means of the arteries and veins; 1s of a 
red colour; and appears to be one homogeneous maſs 
whilſt warm and in motion; and which ſupports life, by 
affording every part of the body its peculiar nutritive 
portion. 


In tracing the blood through its circulation, we 
are ſtruck with finding the difference in its qualities 
in the arteries and veins this difference conſiſts, 


1. In its being of a more fluid conſiſtence, in the ar- 
teries than in the veins. 


2. Its intenſity of colour being greater, in the arteries 
than in the veins. 


3. In the arterial blood putrefying much ſooner 
than venous. 


We are alſo ſtruck with the difference of its tempe- 
rature in different ſpecies of animals; ſome having it 
warmer, and others colder than the medium in which 
they live. 


= perſon is naturally led to wiſh to inform himſelf 
of the proceſs by which nature accompliſhes theſe cu- 
rious phœnomena.— I ſhall therefore as a ſtep towards 


" 
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an inveſtigation of their cauſes, proceed to fay foie. 
ky on each part of the blood. 

Habu ade vo. it Foot % 
Although blood appears to be whilſt 8 in 
the body, a, perfectly homogeneous fluid; yet by letting 
it ſtand for; ſome time when drawn from a vein, we 
find it ſeparate... into two - portions; called ſerum; or 
lymph; and. craſſamentum or cruer. The laſt is 
further ſeparable into coagulable lymph or gluten; 
and red — 
0 n Aurr 20 


Or THE Sumo. 
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This is of a 99 yellowid colours remaining 
fluid in the temperature of the atmoſphere, — but coa - 
gulating in the 160 of, Fabrenheit's thermometer — 
It ſeems, to be this part of the blood which, is peculiar- 
ly appropriated for the various ſecretions in the human 
body; this I infer from finding it in a much ſmaller 
proportion in the blood: of healthy people, whoſeſecre- 
tions go on properly, than in thoſp of lax and debilita- 
ted habits,” in whom this function is Wr per- 
formed. vorg bi. ani des, 


or run cameron. | 


This I Laid abore 1 was divided into gluten and red ale» 
bules. The former may be obtained either by waſhing 
away the red globules, by repeated affuſions of water, 
or by collecting it on a ſtick by ſtirring up the blood 
whilſt warm; it may be rendered perfectly white by 
waſhing, and appears to be of a fibrous ſtructure, 
whence it has been called the fibrous part of the blood. 
This portion of the blood appears to be more particu- 

larly 
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larly ſerviceable in the formation and growthof the body; 
which I infer from obſerving its uſe in wounds and 
fractures, which never heal, till by the affuſions 
of this ſubſtance, as granulations or callus, a bed is 
formed for the elongation - of the veſſels; or until 
the force of the circulation in the ruptured veſſels 
is ſufficient of itſelf to form a cavity in it. This part 
of the blood is in greater proportion in healthy, ſtrong 
and robuſt habits, than in thoſe of an 6 ys one. 


Or THE RED 88 


This portion of the blood bears an important part in 
the animal economy; their particular uſe has, I be- 
lieve never been much noticed; it will J hope appear 
in the courſe of the following inquiry. A few words 
upon the ſubject of reſpiration will be proper to pre- 

| pare us for the more eaſy are pt this abjeRe. 


It is well known that vital air is abſolutely neceſſary 
in the proceſs of reſpiration; and that our exiſtence is 
ſoon terminated without its invigorating action upon 
the lungs; yet, as by itſelf it would prove too ſtimu- 
lating to our ſyſtems, another ſpecies of air is com- 
bined with it, in the proportion of nearly three fourths, 
which ſufficiently abates its exceſſive ſtimulus; this com- 
bination forms the common atmoſpheric air, which 
deſcending into the lungs in the act of inſpiration, the 
vital or oxygenous portion is by fome peculiar, un- 
known animal proceſs, or perhaps by fome chemical 
affinity, decompoſed; by which wonderful operation 
of the animal œconomy, ve are fitted to produce that 
vivifying principle HEAT; which in the animal body is 


known 
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known by the name of ANIMAL HEAT; This decom- 
poſition takes place, either in the lungs. themſelves; 
or in the inſtant of its combining with the blood: it 
muſt be effected in one of theſe ways, as air cannot 
exiſt in a formal ſtate in the blood veſſels; for various 
experiments prove that injecting a ſmall quantity of 
even pure air into them, cauſes almoſt inſtant death. 


That the oxygene gas is ſeparated from the other 
portion of air, and, decompoſed, is evident, from, 


The abſolute necellity of this. . of air to 
* life. 


2. From a given quantity fullaining life but a cer- 


3. The 828 emitted by expiration is 4 mixture of 
nitrogene gas, carbonic acid gas, and yital air; the 
former of theſe exiſts i in an undiminiſhed proportion. 


4. If this were not the caſe, the fame quantity or 
portion of air would be fully adequate to the purpo- 
ſes of reſpiration for ever; and if ſome peculiar vivify- 
ing principle did not exiſt in the oxygenous portion 
of the air, we could with equal eaſe reſpire the azotic 
portion of the atmoſphere; or even hydrogene gas; 
neither of which have, I believe, been found to exert 
any baneful influence on the animal ceconomy, inde- 
pendently of their depriving us of the preſence of ox- 
ygene; ſo neceſſary a ſtimulus to animal life. 


From what has been ſtated, it will be eaſy to con- 
ceive in what manner death takes place from drowning, 
hanging, 
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hanging, &c. viz. from the abſence of vital air in the 
lungs; without which reſpiration cannot go on; the 
blood is prevented paſſing through that organ, from 
the right to the left ſide of the heart; conſequently 


it will be accumulated in the veins; as the arteries are 


enabled to propel their contents into them, owing to 
their muſcular coats; this turgeſcence and diſtention 
muſt more particularly take place in the ſinuſes of the 
brain, as a greater proportion of blood is carried to that 
viſcus than to any other part of the body; and as it 
cannot paſs off by the jugular veins, a ſpecies of apo- 
plexy muſt be induced; which will rapidly increaſe, if 
timely ee cannot be procured, 


Having thus coded the decompoſition of oxygene 
gas evident, (wherever it may take place,) I ſhall now 
proceed to ſpeak of its influence and action upon the 
body in the ſtate of its abſorption and fixation; and 
firſt of the RED coLouUR of the blood; with its more flo- 
rid appearance in the arteries than in the yeins, 


This difference of colour muſt take place in the 
leſſer circulation as it is termed; or in the paſſage of 
the blood from the right to the left ſide of the heart, 
through the lungs; this is evident, 


1. From finding the blood in the left ventricle of 
the heart, and even immediately after entering the 
pulmonary veins, of a much more florid appearance 
than that, which is in the right tide and venous 
ſyſtem. 


2. The experiments of Mr, Edward Coleman, ſhew 
that after drowning or hanging an animal © the aorta 
and 
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and its branches contain a quantity of blood which in 
all its appearances, reſembles venous”. Theſe facts 
are ſufficient to authorize the concluſion, and it now 
only remains to ſhew, that the cauſe of this curious 
change is the abſorption of oxygene from the atmoſ- 
phere: for which purpoſe I ſhall enumerate ſeveral 
facts and experiments tending to prove it, made by 
men of undoubted veracity, and quoted by Chaptal in 
his firſt volume of the elements of chemiſtry. 


1. © If—ſays Chaptal, © the blackiſh venous blood be 
expoſed ina pure atmoſphere, it becomes of a vermil- 
lion colour at its ſurface: air which has remained in 
contact with blood, extinguiſhes candles, and preci- 
pitates lime water.” 


2. © Air injected into a determinate portion of a 
vein between two ligatures, renders the blood of a 
higher colour.” 


3. „Mr. Thouvenal has proved, that by withdraw- 
ing the air which is in contact with the blood, it may 
be again made to loſe its colour.” 


4. © Mr. Beccaria expoſed blood in a vacuum, where 
it remained black, but afſumed the moſt beautiful ver- 
million colour as ſoon as it was again expoſed to the 
air:” and © Mr. Cigna covered blood with oil, and it 
preſerved its black colour.” 


5. Dr. Prieſtly cauſed the blood of a ſheep to paſs 
ſucceſſively into vital air, common air, mephitic air, 
&c. and he found that the blackeſt parts aſſumed a red 
colour in reſpirable air, and that the intenſity of this 


colour 
+ Coleman p. 2 and 15, 
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colour was in proportion to the vital air preſent. The 
ſame philoſopher filled a bladder with blood, and ex- 
poſed it to pure air. That portion of blood which 
touched the ſurface of the bladder, became red, while 
the internal part remained black; an abſorption of air 
therefore took place through the bladder, in the fame 
manner as when the contact is immediate.” 


6. The blood of a faetus has not that florid rednefs 
obſervable after birth, owing doubtleſs, to a want of 
oxygene; for the blood coming from the mother by 
the umbilical vein, muſt poſſeſs its dark colour; which 


would not be the cafe if this phænomenon depended | 


upon ſome internal cauſe. 


7. Exerciſe increaſes the florid appearance of the 
blood; owing to the increaſed reſpiration, by which 
a larger proportion of oxygene is W in a 5 


ven time. 


8. Afchmatie people do not in general poſſeſs that 
florid appearance of the blood, obſervable in healthy 
people; owing to an impeded refpiration. 


9. © Mr. de la Metherie by accurate experiments 
has proved, that three hundred and ſixty cubic inches 
of vital air are abforbed in an hour.” 


10. The red globules are very inflammable. 


On what portion of the blood does this oxygene act 
to produce the red globules? This is very difficult to 
anſwer: we know that the red globules contain a large 
proportion of iron in the ſtate of an oxyd; and lately 


the 


— @ © 


a © get: |Þ os 


41) ©Q e 2Þey- 


. 6 


the Pbetphone acid has been ſaid to be united with 
them. This iron, found to exiſt in them, I CT to 
be the product of animal nen. 


| — conminithirmiſe account for — 
tity always preſent in the blood; although I grant it may 


be taken into the ſyſtem in a large quantity, during a 


a courſe of chalybeates, as it may be diſcovered in the 
urine by proper teſts, according to Chaptal. 


2. From analogical induction. Mr. Chaptal ſays, © 

; even appears to be one of the products of organization 
or vegetation; for it is found in vegetables which are 
ſupported merely by air and water.“ This analogy will 
be much ſtrengthened, by conſidering, that ſeeds ſuſ- 
pended by means of cotton on the ſurface of pure diſtil- 
kd water, will nevertheleſs grow, and increaſe in 
weight; and are capable of being reduced to the ſtate 
of earth; though none exiſted in the water itſelf. 
Whence then was it derived? 


In anſwer to the above queſtion, viz. what por-- 


tion of the blood is acted upon to produce the red 
globules—T think it probable that the /erum is the por- 
tion; and for the following reaſons. 


— 


1: The great ſolubility of the red globules in the 
ſerum, . 


2. In health the ſerum always decreaſes in the in- 
_ ratio of the increaſe of the red globules: hence 

in a maſs of healthy blood one half or upwards is 
red cruor; and in ſtrong labouring people, the ſerum 
makes only a third part; and is ſtill more diminiſhed 


© in 


„ 


in fevers, often to a fourth and fifth part of the maſs,” 


even though the ſecretions are diminiſhed at the ſame 
time. Poſſibly in this caſe, from the increaſed action 
of the ſyſtem, a larger quantity of air is decompoſed 
in a given time. But much light would be thrown: on 
this ſubject, could we but obtain the oxygene or baſe 
of vital air itfelf, in an uncombined and ſeperate ſtate; 
for at preſent we can only judge of it from its effects. 


3. By the addition of fubſtances to the ferum con- 
taining a large quantity of oxygene, as nitric acid, a 


light roſe colour is produced, according to Fourcroy; 


here the iron does not exiſt in the proportion ne- 
ceſſary to form a red colour; but there is ſufficient to 
produce as it were 2 grade of it. 


Having thus endeavoured to ſhew that the decompo- 
fition of oxygene gas, and conſequent fixation of its 
baſe, are the cauſe of the red colour of the blood; I 
now proceed to prove that ANIMAL HEAT is depen- 
dant on the other principle of the oxygene gas, which 
is abſorbed by the blood veſſels, and conveyed by them, 


to every part of the body. 


This portion, or caloric, which kept the oxygene in 
a gaſeous ſtate; and which is neceſſary to the formati- 
on of all aeriform fluids, muſt evidently eſcape from 
its combination, and be ſet at liberty at the moment of 
the decompoſition of the vital air; and is immediately 
taken up by the blood, whoſe capacity for receiving 
heat is very great, and is much increaſed by the oxy- 
gene combined with itz now chemiſtry teaches us, 
that 

New ſyſtem of Anatomy, V. 2. p. 246. 
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That this is its origin and mode of conroyunce, I 
infer-from the following facts. | | 


1. The heat in a joint and limb is diminiſhed bs 
the application of a ligature; or by comprefling the ar= 
tery: and is again reſtored by removing the — or 
compreſſion. | 1 


1. The heat of a pales grab, In which however thi 


circulation is eomplete ; is as great as in the — 
limb, which is not diſeaſed. . 


3- The heat in each claſs of 5 is 
proportioned to the magnitude of their lungs, accord- 
ing to Meffrs. r —_—— | 


4. N with cold blood have only one auricle 
and. ventricle; Leſlie ſays, © the difference of tempe- 
rature in different claſſes of animals is not leſs intimate- 
ly connected with the craſis and colour of the blood, 
than we have found it to be with the ſtate of reſpirati- 
on: alt the mere perfect animals, Man, Birds and 
Quadrupeds, which are known to generate the higheſt 
degrees of heat, have likewiſe the greateſt proportion 
of red globules in their blood; the amphibious tribe 
which are of an inferior temperature, have a propor- 
tional diminution in the quantity of red blood: next 
to theſe come the branchial fiſhes, which are ſtill more 
deficient in both reſpects, and ſeemingly in an exact 
proportion; and laſtly, thoſe which are deſtitute of 

gills 


Ea 


gills, have their fluids as tranſparent. a8 the element in 
which they live, and are nearly of the ſame tempera- 


ture, as the A of a cockles, &c.“ | 
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5. The heat is nearly, if not quite the ſame in eve; 
ry part of the body. 


6. The heat of the en. is dninite T hemor- 
rhagy- 


To theſe facts I cannot help adding, d that the theory 
which ariſes from them is more philoſophical and ſim- 
ple, than any that has hitherto been propoſes. 1 


« Reſpiration then” adds Chaptal, © may be conſi- 
dered as an operation hy means of which vital air paſſes 
continually from the gaſeous to the concrete ſtate: it 
muſt therefore at each inſtant abandon the heat which 
held it in ſolution and in the ſtate of gas. This heat 
produced at every inſpiration muſt be proportioned to 
the volume of the lungs, to the activity of this organ, 
to the purity of the air, the rapidity of the 3 
tion, &c.““ 


The above facts eaſily explain why thoſe Se 
which have but one auricle and one ventricle, have cold 
blood; and why the heat of animals is in a great mea- 
ſure proportioned to the volume of their lungs.—In 

the former caſe, the blood does not paſs through the 
lungs to imbibe this vivifying principle from the at- 
moſphere; in the latter, the air is decompoſed more 
ſpeedily, and in larger quantities, 


The 
* Chaptal V. 1. p. 137. 


6 - — 
nn 3 = — n 


— TY 


( wp 
'The phenomena of -reſpiration therefore appear to 
be the ſame, as thoſe of combuſtion. 


"Should it be alked here what becomes of the heat 
which is conſtantly produced in the ſyſtem, and why 3 
conſtant renewal of it ſhould be neceſſary, Ianſwer, that 
it 1s perpetually paſſing from our bodies to the ſurrounds 
ing ones, in obedience to a law of heat, viz. its diſ- 
poſition to an equilibrium.—In hot climates, when 
the furrounding bodies are nearly of the ſame tempe- 
rature with the human body, the heat is conveyed off 
by copious ſtreams of perſpiration which take place, 


and which, if retained, give rife to numerous diſtreſſing 
and painful diſeaſes. | 


A fimilar queſtion day be aſked with reſpect to the 
deftination of the large quantities of oxygene which I 
have aſſerted, conſtantly enter into the ſyſtem : 
J anſwer, the queſtion is difficult ; that it is deſigned 
for ſome important end muſt be evident; yet perhaps 
little more than a conjecture can be given reſpecting it, 


in the preſent limited ſtate of our knowledge; but ſure- 


ly in fuch a cafe, conjecture is allowable; for ſhould 
it even be erroneous, it may ſtimulate to ſuch inqui- 
ries as ſhall ultimately bring truth to light, like the 
ſplendor of the meridian luminary after diſſipating by 
its gentle, yet powerful rays, the fogs and darkneſs of 
the preceding night, 


The quantity of blood in the human body is now 
generally admitted to equal from thirty to fifty pounds; 
of which a little more than one half are ſaid to be true 
red blood; which redneſs I have aſſerted to depend on 

| the 
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the preſence and conſtant renewal of the oxygene.— 
I need not mention that oxygene is one of the” moſt 
powerful ſtimuli in the univerſe; -and that not only 
the animal, but the vegetable kingdoms, owe their 
exiſtence in a great degree toitz—this muſt be evident 
from what has been ſaid in the preceding pages. —This 
immenſe quantity of oxygene in its paſſage from the 
heart aſliſts in the circulation of the blood, by its ſtimu- 
lating action upon the muſcular fibres of the heart and 
arteries, {excluſively of the ſtimulus of diſtention from 
the whole maſs of blood;) by which a contraction of 
thoſe tubes is effected. That the blood does act upon 
the heart and arteries as a ſpecific ſtimulus, is very 
evident from the following experiment related by Dr. 
Wiſtar. A calf was bled till nearly all its blood was 
evacuated and ſyncope induced; in this ſtate the blood 
of another calf was transfuſed into its veins, in conſe- 
quence of which it ſoon recovered: into the jugular 
veins of the ſecond calf, a large quantity of milk was 
introduced of the temperature of the blood of the ani- 
mal; the heart which had ceaſed to palpitate, inſtantly 
gave three or four conyulſive pulſations, and then 
ceaſed to beat for ever.* 


The blood is carried by the arteries to all parts of 
the body, in different proportions; thoſe parts which 
are the ſubjects of motion, particularly of the volun- 
tary, receive a very large portion of the red blood; hence 
the muſcles in proportion to their ſize, receive more 
red blood, than perhaps other parts, whilſt thoſe 
which are merely added to give ſhape to the bo- 

1 dy, 


Inſtituted by the Committee of Experiments of the Royal medical 
fociety of Edinburgh in the ſeſſion of 1785 and 1786. 
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dy, and attachment to its various parts, and which 
conſequently require compactneſs only, as bones, liga- 
ments, and tendons, have merely the ſerous and gluten- 
ous portions conveyed to them. Are we not then, from 
this fact authorized to conclude, that theſe globules 
ſerve ſome important uſe in the muſcles ? Surely we 
are. The cauſe of muſcular motion has long been 
a deſideratum with the inquiſitive phyſiologiſt ;— 
a pons aſinorum as it were, in the ſcience. Dr. Gir- 
tanner of Switzerland was I believe, the firſt who 
boldly aſſerted, that © the oxygene was the cauſe of 
the irritability and life of organized bodies,” —and- 
that © after it has effected this important part in the 
ſyſtem; it is abſorbed by the different ſtimulating ſub- 
ſtances, from the organized fibre.” He has ſupported 
this doctrine in a very ingenious and maſterly manner; 
unbiaſſed by the prejudices exiſting among the learned. 
For my part I confeſs I am inclined to adopt the 


doctor's theory; for, 


1. Parts naturally irritable, appear to be ſo, in pro- 
portion to the quantity of red blood conveyed to them; 
for example the heart. 


2. Parts not irritable, are, by the conveyance of red 
blood to them when in a ſtate of inflammation, poſſeſſed 
of the higheſt degree of ſenſibility, and ſtimulability 
as in the tender and morbid granulations of bones, liga- 
ments and tendons: in this caſe, the neryes become pre- 
ternaturally ſenſible, from the increaſed action of the 
blood veſſels. | 


3. Contractility 


#9) 

3. Contractilty may exiſt in thofe parts of the boty 
which do not contain red blood; but not irritability— 
as in the lymphatics, whoſe action appears to reſemble 
the elaſticity of inanimate matter. And here I would 
not have it imagined that I ſuppoſe every part to which 
red blood is carried, to be poſſeſſed of itritability;—by 
no means:—the various glands for ſecretion, have a 
much larger quantity ſent off to them, than what goes to 
the muſcles, 'and yet they are not poſſeſſed of this pro- 
perty, which ſeems to be altogether the reſult of muſ- 
cular texture; without which, and in no other part does 
it exiſt; wherevet muſcular fibre is, contractility is alſo; 
yet contractility can exiſt independant either of muſ- 
culat fibre or red globules. This regards animated 
nature only ; for vegetables we alſo find poſſeſs irrita- 
bility, without having cither red blood or muſcular 
fibre: oxygene however they poſſeſs in large quantities; 
and the power of the allwiſe Creator is ſufficiently e- 
vinced by producing on different ſpecies of organiza- 
tion, ſimilar effects from the ſame cauſe, 


I may here alſo notice the difference between irritabi- 
lity, and excitability or ſtimulability; the latter Iwoud de- 
fine to be, a property exiſting zhroughout the body, and ca- 
pable of being acted upon by ſtimuli of anykind: whereas 
irritability is a principle exclſively reſiding in muſcular 
fibre; and producing the dt of voluntary motion, or 
muſcular action, ſolely, by the ſtimulus of volition from 
the brain. In this reſpect it ceſembles the various or- 
gans of ſenſe which all require the action of peculiar 
ſtimuli to produce their effects; beſides which, both 
organs of ſenſe, and muſcular fibre, have other nerves 
for the purpoſe of ſenſation in the part itſelf :—hence 


we 
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we might look upon muſcular motion as the product 
of a int ſenſe, | 


Probably this production of irritability is owing to 
ſome peculiar ſtructure of muſcular fibre by which it 
is enabled to produce from the oxygene, that effect or 
principle upon which the nerves may act to induce 
muſcular motion. Oxygene therefore, if it does not 
of itſelf abſolutely form the principle of irritability, 
ſeems at leaſt to be a condition of its exiſtence in muſ- 
cular fabre. 


The ingenious Mr. Fowler who has lately written 
upon animal electricity, ſays *that he is convinced from 
a number of experiments, that this influence ſo far from 
deſtroying the contractility of the muſcles, has a ten- 
dency to preſerve it.” and adds, © Oxygene is, ſo far as 
I know, the only ſtimulus in nature whoſe effects are 
at all analagous :” perhaps then it may be found that 
this nervous fluid or animal electricity, is the oxygene 
itſelf, peculiarly modified by the moving fibres of the 
body. 


Mr. Fowler has ſhewn that convulſions may be ex- 
cited in the leg of a frog in which the circulation is 
unimpeded, and in which the nerve is tied, much longer 
than when the experiment is reverſed.* It would 
ſeem then from conſidering theſe experiments, that an 
obſervation of Mr. Valli's may probably not be ill found- 
ed; viz. that thoſe parts of the nerves hitherto looked 
upon as their extreme branches, are in fact, their origin. 


If ſo, the muſcles may be looked upon as glands of a 
D peculiar 
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peculiar action, ſecreting from the arteries this animal 
influence, or irritability; and the nerves, as merely 
their excretory ducts. The ingenious Fourcroy has 
looked upon muſcle in this light; The ſuppoſition is 
much ſtrengthened by an obſervation of Dr. Monro,— 
that the ſize of the brain in man in proportion to his 
bulk, is much greater than in any other animal; being 
four times as large as that of an Ox, perhaps ſix times 
his ſize ; This is doubtleſs for the exertion of thoſe fa- 
culties which Man alone poſſeſſes. But then again, 
| we do not find the nerves exiſting in the ſame ratio, but 
proportioned to the ſize of the animal, and to his organs 
of ſenſe. This has ſometimes led me to ſuſpect that 
there are nerves whofe office it is to convey ſenſation to 
the brain, and which originate in every ſentient part 
of the body ;—and others which originate in the brain, 
conveying volition to thoſe parts of the body, which 
we wiſh to excite into action. The very great connecti- 
on between the brain and heart renders it probable, 
for neither viſcus can be much affected without dif. 
ordering the other; though it may ariſe from a con- 
nection of the nerves going to the blood veſſels of the 
parts. 


The ſubRance of the heart itſelf, poſſeſſes very few 
(if any) nerves; the cardiac nerves accompanying the 
coronary arteries, appear more neceſſary to the action 
of thoſe arteries than to the heart itſelf; for its action 
is not accelerated by irritating thoſe nerves, as Haller 
obſerves; neither is its motion affected if they be divi- 
ded or deſtroyed. Even wounds of the medulla ſpinalis 
—the ſource of the nerves of the heart, do not alter 
its function. Haller, ſays it poſſeſſes but few nerves 


hence 


—_ ea WU aa mus 


KC. 


hence its action muſt be excited by the ſtimulus of the 
blood on its irritable principle. Opium applied ex- 
ternally to the heart did not affect its motion; but it di- 
miniſhed muſcular motion, when applied to the muſcles 
or their nerves, according to Fontana and others. In, 
apoplexy, all voluntary motion. is, ſuſpended z yet the 
heart ſtill continues its action, nay. more, i 18 often 


increaſed. 


I was weak: ſtruck with the following paſſage in the 
new ſyſtem of anatomy ; © there is” ſays the author, 
«in the air, undoubtedly, a certain electrical principle, 
which being by reſpiration communicated in different 
ways with the body, i imparts a natural tone to the fibres, 
occaſions a quicker motion in the veſſels, and increaſ- 
es and diminiſhes by turns the alacrity of the mind,”* 
Here then are contained mn a few words, the 
principal effects of oxygene; though the author 
was ignorant of it, and could not apply the facts he has 
ſtated. Dr. Cullen gives a caſe in which the feelilll 
of the hand was loſt, owing to a palſy of the brachi- 
al artery, whoſe pulſations gradually ceaſed from the 
wriſt to the armpit+: here evidently, as the nerves 
were uninjured, is a convincing proof that ſome por- 
tion of the blood is abſolutely neceffary to the purpoſe 
of ſenſation, independantly of the nerves. 


From many conſiderations, I am frequently led to 
believe with Mr. John Hunter, that vitality does 
exiſt in the Hlood :—it appears ſtrange that from an 
inanimate maſs, all the vital parts of the body 
ſhould be produced,—or that Providence ſhould make 

ſo 
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ſo large a quantity of fluid neceſſary to our exiſtence, 
if ſomething more than merely the nouriſhment of our 
bodies was not intended thereby; as this expends but 
a comparatively ſmall proportion of it. It is alſo ren- 
dered extremely probable by the experiments of Fon- 
tana and others on the effects of poiſons : Theſe when 
injected into the blood veſſels in the minuteſt portion, 
cauſed inſtant death; whilſt no effect was produced 
by, them if taken into the ſtomach, or placed by the ſide 
of a nerve, or in contact with its divided extremity, 
Even that mild fluid, milk, has the ſame fatal effe&, 
To theſe facts Mr. J. Hunter's own experiments might 
be added: And a part ofhis 5th argument may be ad- 
duced alſo, in a particular manner, the blood” ſays he, 
« preſerves life in the different parts of the body. 
When the nerves going to a part are tied or cut, the 
part becomes paralytic, and loſes all power of motion, 
but it does not mortify; if the artery be cut, the part 
, and mortification enſues”. We have likewiſe the 
aſſurance of the ſcriptures, that * the life of the fleſhis 
in the blood: and Dr. Seybert's ingenious experiments 
ſhew, that no change took place in the phyſical 
properties of the blood of animals, in conſequence of 
ſtarvation,—a putrid diet,—or the injection of pu- 
trid and other ſubſtances into the blood veſſels ; al- 
though it moſtly cauſed the death of the animal: The 
ſolids were the parts chiefly affected.“ If therefore, I 
were to conclude that a principle of vitality exiſted more 
in one part of the body than in another, I ſhould be 
much diſpoſed to think the blood was that part. by 


If 
* Inaugural diſſertation. : 


) 
ir theabore-aveount of the deflination-of he oy 
gene is not ſatisfactory; or if it be uppofed that our 
muſcles cannot conſume it all; I {ay that. a qu bi antity is 


conſtantly eſcaping from the body, combined with hy- 

drogene and caloric in the form of perſpiration, \ which. 

although inſenſible, is ina large proportion; another pors 

tion combines with the carbone, which, like the hy- 

drogene, is formed during the circulation, and is cor, 
vey'd away from all parts of the body by the pores, at- 
cording to the experiments of the Count de Nuys = 

the obſervations of Mr. TOs 1 


Having thus emed an a as Shag of tha 
phenomena attending reſpiration, I ſhall now juſt ſay 
a few words on the probability of the exiſtence of muſ- 

cular fibres in the arteries, I have aſſerted above 
chat they are ſtimulated by the oxygene in the blood, 
during its circulation; in which they aſſiſt bythe contracti- 
on thereby excited in them: Iam induced to conſider 
this ſubject becauſe many have diſputed the exiſtence 
of muſcular fibres, in arteries, andaſtribe the circulation 
wholly to the contraction of the heart. © My" reaſoiis 
for believing i in their exiſtence, are, 


„The — of the heart alone, is inadequate to 
3 the blood to the extremities Atlis affertion is 
much ſtrengthened by the cafeT related from Dr. Cul- 
len 3 here the circulation did not he on, * 
aſſiſted by a vis-a-tergo. 


2. Arteries which have been tied up, propel the blood into 
their en veins by their own action; here no 
aſſiſtance 


* Chaptal. V. 1. p. 138. 
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aſſiſtance is derived either from the action of the 5 
or from a vis · · tergo. 


3. From finding the arteries 2 85 after death, in 
conſequence of their own action, 1 which the blood 
is propelled into the veins. 


4. From the ſtrength with which che blood is eject- 
ed from thoſe arteries which are tied up, and divided 
below the ligature. 


5. From the circular appearance of divided arteries 
in life, and alſo after death; now in the human body, 
but three things are capable of producing this effect; 
viz. bone, cartilage and muſcular fibre; and as the two 
former have never been detected in the ſtructure of 
arteries, we muſt aſcribe it to the latter. 


6. From finding no valves in the arteries; the con- 

traction of their own muſcular fibres being equal to 
the propulſion of the blood: this is not the caſe with 
the veins, or, not in ſo great a degree, at leaſt in the 
ſmaller ones; they therefore require the aid of valves, 
and alſo ofavis-a-tergo; thusreſembling the lymphatics, 
which however poſſeſs valves in greater numbers. 
7. alem ee made by Mr. Verſchuir 
prove the irritability of arteries; if therefore what I 
have ſaid reſpeCting irritability, be true, the arteries, 
muſt conſequently poſſeſs muſcular fibres. 


8. From the following fact by Mr. Hewſon; noticed 
in diſſecting an aſs. © The arteries” ſays he, © of this, 
like thoſe of other animals, have a ſtrong elaſtic coat, 


which coat after diſtention contracts them again to a 
certain 
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certain degree; but this contraction never goes ſo far 
us to ſhut up the cavity of the artery, and as it acts e- 
qually in the dead as in the living body, large arteries 
are therefore found with conſiderable cavities. But in 
this aſs which I bled to death, the arteries contracted 
more than their elaſtic coats were capable of doing; 
for thoſe of the kidney were without a cavity and re- 
ſembled a cord; and that this contraction was muſcu- 
lar appeared upon diſtending them again, in which caſe 
they ſtood open as they commonly do in dead bodies. 
This fact will help us to explain why the arteries ap- 
pear empty in dead bodies; which may be owing to 
their muſcular fibres having (before death) contracted 
to the degree ſeen in this animal, by which means all 
the blood was driven into the veins ; but theſe muſcu- 
lar fibres ceaſing to act after death, the elaſtic fibres 
overcome that contraction, and expand the arteries 
which therefore appear empty.” He afterwards adds, 
« Since writing the above, I have diſſected a ſtill born 
child which was defeCtive in many parts of the body, 
and in particular in having no heart. In this child the 
circulation had been carried on merely by an artery and 
a vein whoſe coats therefore probably were muſcular.” * 


From what has been ſaid, we may eaſily ſee how 


important a part the oxygene acts in the body: its uſes 


we find are numerous; It will lead us to account 
for that fact mentioned by Hervey, viz. that the punc- 
tum ſaliens or pulſation of the heart, in a chick, was 
not evident till the appearance of the red globules; hence 
the blood has been with propriety denominated, the 
« primum vivens, ultimum moriens.” As it is the oxy- 

gene 


Experimental inquiries into the Lymphatic ſyſtem in note of p. 14. 


gene which. is Sh of * redneſs of the blood, 
I may probably be aſked, how oxygene can enter into 
an egg? I anſwer, that experiments made by myſelf and 
others, prove that portion of air which we always find 
in one end of the egg, to be oxygenous gas,—and that 
it is vitiated, in proportion as the chick arrives to ma- 
turity I confeſs myſelf totally ignorant of the man- 
ner of its decompoſition, and conveyance to the chick: 

but, I may alſo mention, that it ſeems to render the 
theory I have given of the formation of the red globules 
very plauſible ; as we find this gas. to be in contact 
with the white of the egg, which is known to reſerable 
in many reſpects the ſerum of the blood. 


That oxygene ſhould act as a ſpecific ſtimulus upon 
the arterial ſyſtem, will not ſurpriſe us when we refle& 
how many ſubſtances act ſpecifically on the different 

ſyſtems of our body; ſome on one only ; others on a 

greater number; I ſhall mention two or three exam- 
ples ;—Mercury acts ſpecifically upon the lymphatic 
and glandular ſyſtems ;—Aſfſafetida chiefly on the ner- 
vous, and oil of Amber upon muſcular fibre whilſt 
Opium acts upon them all. 


We may be enabled here to explain the reaſon of the 
quickneſs of the pulſe in new born infants, and which 
gradually diminiſhes as they increaſe in age. In the 
uterus we know they are ſupplied only with venous 
blood from the mother, which is however ſufficiently 
ſtimulating to their tender frames, when combined with 
the heat of the mother; but, after birth being deprived 
of this heat, another ſource of it becomes neceſſary, 


which is effected by reſpiration :—their veſſels alſo are 
| now 
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now acted upon by the new ſtimulus of arterial blood, 
inſtead of that conveyed to them by veins. 1) 


I formerly ſtated the difference between arterial 
and venous blood; and made it to conſiſt in three 
particulars':—the firſt of which was the more fluid 
conliſtence of arterial blood ;—this appears to be owing 
to the leſs quantity of carbonaceous matter in it, and 
which it had gained in its paſſage through the veins ; 
the ſecond, has been already fully treated of; and with 
reſpect to the third, it is fully evinced by the following 
experiment, related by my very. ingenious and worthy 
fellow candidate, Mr. T. Dryſdale, —“ Equal quantities 
of blood were taken from the left ventricle of the heart 
and from the vena portz of a dog, and expoſed to the 
air in open veſſels; putrefaction took place in that porti- 
on of blood drawn from the left ventricle much ſooner 


than in the other portion drawn from the vein: —at the 


ſame time an equal portion of bile from the ſame animal, 
was expoſed, which putrefied much later than either.“ 
Now chemiſtry teaches us that putrefaction cannot go 
on, without'the preſence of pure air; hence, as arterial 


poſſeſſes a proportional greater quantity of oxygene than 


venous blood, putrefaction muſt 80 on with propor- 
tionable celerity. | 


I have thus endeavoured to Bo ſome of the 
wonderful phenomena of the animal œcomy; If I 
have been ſucceſsful, it will afford me the higheſt ſatis- 
faction; if otherwiſe, I ſhall at leaſt have afforded my 
mite towards the inveſtigation of truth, by removing 
a portion of error which obſtructed our paſſage to her 
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diſtant and deep receſſes, - I — order, 


to treat af, del cn boodungo andy ie ben 


INFLAMMATION.” 


A ſhall firſt, 1 the ante pen which 
have at different times prevailed upon this ſubject. 


5 1470 „ 


The firſt, of any conſequence which we find, is 
Bellin? s; who makes it to conſiſt ina LEIrTrOoR or 
Onsrkverion of the extreme veſſels which contain 
red blood; in this he was followed by Boerhaave; the 
doctrine has however, j in my opinion, been' completely 
refuted by Dr: Cullen ;® and actual experiments prove, 


that" no ſuch obſtruction does occur; theſe were made 


on the pellueid web-like ſubſtance of t the feet of frogs, 
which were inflamed by irritating them, and by the 
aid of the beſt glaſſes, the blood appeared to paſs with 
greater velocity than before. | 


This doctrine ſeems to have ariſen from the appear- 
ance of the buffy coat on blood drawn in inflammati- 
on, and which was ſuppoſed to be cauſed by a preter- 
natural ſpiſſitude of that fluid; however it is now well 
known from the experiments of Mr Hevſon, that in 
inflammation, the blood is of a thinner conſiſtence than 
uſual ;—and in this manner he accounts for the appear- 
ance of the buff;—for the blood being longer in coagu- 
lating, the gluten or coagulable lymph permits the red 
globules to precipitate, ſo as to leave this white tenaci- 
ous ſubſtance at the ſuperior part in full view.—This 
. which takes place in the blood appears to be 

owing 


* Firſt lines v. 1. F. 241. 
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owing to ſome peculiar action of the veſſels upon it; 
and we mayreafonably conclude, that the convulliveaCti- 
on of the arteries muſt conſiderably influence their 
circulating: fluids. The difolved blood which often ap- 
pears in very violent inflammatory fevers, ſeems to be 
owing to the exceſs of inflammatory diatheſis in the 


ſyſtem, by which the blood is rendered ſtill thinner, 


and 4% capable of coagulation than in leſs violent in- 
flammations; no more occurs here, than what alſo 
takes place in gangrene and ſphacelus from the ſame 


exceſs. The diſſolved ſtate of the blood in a Typhus 
fever, ſeems the effect of a diametrieally oppoſite cauſe; 


viz. the great direct debility exiſting in the ſyſtem, thus 
alſo is it with gangrene which occurs from the debility of 


the part: It only | ſhews that the ſame effect may be 


produced from very different cauſes; hence the ſpon- 
taneous: hemorrhagies in violent inflammatory and in 


low typhus fever; and hence I would account for the 


appearance of petechiæ, vibices, and maculæ, which are 
certainly gſten the product of exceſſive inflammatory acti- 


on, and are removed by blood- letting. Of this we have 


a very remarkable inſtance in the writings of the cele- 
brated Dr. Sydenhamſ: and ſome ſimilar facts occurred 
during the late deſtructive epidemic in our city. 


A ſecond cauſe of inflammation propoſed by 
Boerhaave, conſiſted of OßsTRUcriod from ERROR 
Loci, or the“ paſſage of blood out of its proper veſſels 
into thoſe which contain more ſubtil juices ;3”} hence 
ſays Boerhaave, * the ſeat of an inflammation may be 


as well in the arteries themſelves, as in the veins, nerves, 
| membranes, 
+ V. I. p. 264. of a newedition by Walks. 
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membranes, muſcles, glands, bones, cartilages and ten. 
dons, with all the viſcera;”* Dr. Cullen in his attack 
upon this ſecond theory is not ſo ſuceeſsful as upon the 
former; for he confefles that error loci may ſometimes - 
be a cauſe of inflammation z I wauld only with to ob- 
ſerve, that to ſuppoſe more than one proximate cauſe 
of any diſeaſe is unphiloſophical; this however the 
Dr. has done, in ſuppoſing error laci to he capable of 
producing it; and then aſſigning one conſiſtent with 


his own doctrine; “ a ſpaſm of the extreme arteries” 


ſays het, © ſupporting an inereaſed action in the courſe 
of them, may be conſidered as the proximate cauſe of 
inflammation ; atleaſt in all caſes not ariſing from di. 


rect ſtimuli applied; and even in this caſe the ſtimuli 


may be ſuppoſed to produce a ſpaſm of the extreme veſ. 
ſels;” in the latter part of this ſentenee we find the Dr, 
deſcending to ſuppoſition, and unneceflarily multiply. 
ing his proximate cauſes; now as it can be explained 
in a much more ſatisfactory manner; we ſhall paſs over 
this, to take a view of the firſt part of the ſentence, viz. 
that alluding to ſpaſm; in which he wiſhes to prove the 
probability of the conſtriction in the extreme veſlels, 
with an increaſed hction in the other parts of them, 
and adduces rheumatiſm as a proofofit. This © ſays he, 
ce is a ſpecies of inflammation which is often manifeſt- 


ly, produced either by cold applied to over-diſtended 


veſſels, or by cauſes of an increaſed impetus, and ver- 
diſtention in veſſels previouſly conſtricted. Hence the 
liſeaſe eſpecially appears at ſeaſons liable to frequent: 
| | * 
* Boerhaave's aphor: $. 374. 
+ Firſt lines { 245. 
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and conſiderable. viciſſitudes of heat and cold.”* But I 
cannot agree altogather with the Dr. for although it 
is owing to conſiderable vieiſſitudes of weather, at 
which time more or leſs of the 'phlogiſtic diatheſis 
exiſts in the ſyſtem, ſtill, only ſuch parts are attacked, 
as are previouſly debilitated by the action of cold, or of 
any other cauſe capable of inducing this debility: hence, 
the ſame phlogiſtic diatheſis exiſting in the ſyſtem 
would particularly ſhew its effects, as pneumony, if 
the lungs or pleura were moſt debilitated :—as catarrh, 
if the mucous membrane of the noſe and fauces; 
and as rheumatiſm, if the joints or muſcles were in 
that ſtate, In fact, there exiſts no difference between 
pneumony and rheumatiſm, independantlyof the ſeat of 
the loca inflammation ; one being in the lungs or pleu- 
ra; the other in the joints or muſcles; both are accom- 
panied by an inflammatory fever; and both require the 
ſame mode of treatment.* This I conceive to be a much 
more fimple and natural mode of accounting for it, 
than by bringing to our aid the vis MEDICATRIX NA- 
TURE 3 a thing we know nothing about, and which ap- 
pears to be only the revivalof Dr. Stahl's preſiding ſpirit, 
which no phy ſician of the preſent day allows to exiſt. 


Further, in fapyarts ſpaſm, the Dr. adds, that the 
parts of the body moſt frequently affected with inflamma- 
tion, are thoſe expoſed, both to over-diſtention, from a 


MN in the diſtribution of the fluids, and, at the ſame 
time, 


© Firſt lines 5 246. 


+ Indeed with equal prppriety might we ſuppoſe the exiſtence of a 
Vis Medicatrix Nature in trees or ſhrubs : becauſe, upon any injury 
done to them by bruiſing or cutting off a part, an exudation ſimilar to 
2 callus takes place, to deſend them from the action of external cauſes, 


es) 
time; to thejimmediate action of cold. Hence quin- 
ſies, and pneumonic inflammations, are more frequent 
than any other.“ This alſo, without recurring to 
ſpaſm, we may account for, by our knowing that thoſe 
parts are more liable than any other, to be debilitated, 
from the alternate action of heat and cold upon them; 
—as ſoon therefore as this debility is induced, inflam- 
mation and its conſequences enſue, and in a very ſhort 
time produce the phlogiſtic diatheſis in the Gy if 
it does not _—_— exiſt there. 


But excluſive of the greater Gmplicity of this mode 
of accounting for thoſe diſeaſes, I do not find that the 
exiſtence of ſpaſm has ever been demonſtrated; indeed 
the doctrine appears to be daily declining ; and will, 
doubtleſs, be ſoon entirely exploded. Not to mention 
the contradictions exiſting throughout the theory, I 
ſhall only aſk, how an increaſed action, can exiſt in the 
courſe of the blood veſſels, while ſpaſm of the extreme 
veſſels, is preſent? Can we ſuppoſe this increaſed action 
of the larger veſſels unable to overcome the ſpaſm of the 
extreme branches? But, we are told that the ſpaſm pre- 
vents the free paſſage of the blood through the extre- 
mities of the arteries; if this were true, would not 
ſuch an accumulation of the blood take place in the 
| arteries, as to cauſe death in one paroxyſm of a fever? 
for every pulſation would add to the quantity already 
clogging up their extremities, and the quantity con- 
veyed by the veins to the heart, would very ſoon be in- 
ſufficient for the purpoſe of circulation. 


But 


* Firſt lines $ 246. 
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But herez whilſt thus endeavouring to bring truth to 
light, —let us not forget the many obligations which 
medicine is under to the illuſtrious» Cullen, —His 
great and penetrating genius led him to make diſcove: 
ries in our ſcience. May his Name be immortal! 


Another doctrine which has been advanced, is that 
of OBSTRUCTION, producing IRRITATION 3 but this I 
can by no means allow to be the proximate cauſe of in- 
flammation,—although it may doubtleſs, aſſiſt much in 
producing it, by. acting as a remote cauſe, i in debilitating 
the part. But by ſtating, my own ideas of the ſubject, 
the objections to the various doctrines will I hope be 
more clearly ſcen,—and here I would with to be under- 
ſtood as treating of inflammation as it generally makes 
its appearance in Phlegmon; although With Boerhaive 
I think the term applies to every "caſe, in which any 
fluid eſcaping out of its proper veſſels into ſuch as natu- 
rally contain a finer fluid, thereby produces error loci, 
and convulſive action of the veſſels of the part, which 
by ſympathy, or by the irritation induced, may affect 
the ſmaller and ſerous veſſels, and by debilitating them, 
produce an error loci of red blood, which will W 
induce a true phlegmonic inflammation. 


ws © „6 


The definition of phlegmon as given by Mr. Bell, 
appears to be as juſt as any; viz. “ phlegmon is a cir- 
cumſcribed tumour, attended with heat, redneſs, ten- 
ſion and a throbbing pain, and, if extenſive, with fe- 
ver.” A ſmall inflammation of long continuance, will 
however induce fever in the ſyſtem, by ſympathy in the 
muſcular fibres of the arteries; this I have obſerved to 
be the caſe in an inflammation of the extremity of the 


finger, 


CWP? 
finger, brought on by merely pulling off a piece af the 
| ſkin at the nail, known by the name of a muther in law; 
this is however by no:means always the caſe; I only 


mention it, 3 ſuch i is a _ conſe. 
SEE pb ARES Ars; 


| quence. 


Wich reſpect then to the yo., cauſe of inflam- 
mation, I look upon it to be a convulſive or irregular 
action in the veſſels of the part, often by ſympathy 
bringing the whole arterial ſyſtem into action; and 
thereby inducing the phlogiſtic diatheſis; this diatheſis 
may exiſt however, independantly of topical affection, 
and then it ſhews itſelf as a ſimple inflammatory feyer; 
though this is ſeldom the caſe, for ſome part will 
generally be in a ſtate of greater debility than the reſt of 
the ſyſtem; owing to greater expoſure to cold or other 
debilitating cauſes; from which circumſtance, the ef- 
fects of the circulation will be felt in that, rather than 
in any other part; hence, according to the part on 
which it acts, will occur pneumony, rheumatiſm, &c. 
of different degrees of violence, proportioned to the 
acting cauſes. All the phenomena which take place 
in inflammation, evidently ſhew the exiſtence of 
irregular action in the part. | | 


Or Tre RemoTE Cavses OF INFLAMMATION. 


With reſpect to the remote cauſes of inflammation, I 
cannot do better than admit of the divifion made by Dr. 
Cullen; and therefore ſhall quote him in his own 


words. . 0 
cc The 
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unn. <A 
ced to five heads. 


1. The application of ſtimulant ſubſtances; among 
which are to be reckoned the action of fire, or burn- 

2. External violence operating mechanically in 
wounding, bruiſing, compreſſing or rr re nd the 
parts. 


3- 18 ſubſtances lodged in any part of 
the body, irritating by their chemical acrimony or me- 
chanical form, or compreſſing by their bulk o or gra- 
Vity. 


4 Cold in 2 certain degree, not ſufficient immedi- 
ately to produce gangrene. | 


of An increaſe# impetus of the Vlood determined 
to a particular part.“ 


. Whoever takes a view of theſe remote cauſes, muſt 
perceivethat they allevidently act by inducing DEB1LI- 
TY in the part, before inflammation can take place: 
indeed, their chief action is that of debilitauts; by 
which they give an opportunity for the action of the 
EXCITING Cauſe of ERROR LOCI; This, in true phleg- 
monie inflammation conſiſts of red globules paſſing into 
ſerous veſſels; which they quickly excite into action by 
their exceſs of ſtimulus, and by ſympathy or irritation, 
the furrounding ones are ſoon brought into the ſame 
ſtate. 43:30 914.4. 

I WE. | I maintain 
* { 262, 
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1 maintain therefore, that without error loci, inflam- 
mation cannot exiſt ; and that error loci cannot take place 
till the part is debilitated: hence in proportion to the 
violence of opthalmia is the error loci: “ J have even 
ſometimes obſerved” ſays Van Swieten, © in the worſt 
ſpecies of opthalmia a veſſel full of red blood paſſing 
through the very pellucid lubſiancy of the . con- 
ſpicuous even to the naked eye.“ | 


This error loci may take place either, 


1. From a laxity in the veſſels of the part, unac- 
companied by any greater momentum in the force or 
velocity of the blood. * 


2. From an increaſe of the blood's momentum z by 
which a greater quantity is ſent to a particular part in a 
given time than ordinary, which firſt debilitates that 
part, and renders the veſſels incapable of withſtanding 
the afflux of blood; hence error loci and its conſe- 


quences enſue; or, 


3- It may take place from a combination of both the 
above mentioned cauſes. 


To ſum up then in a few words my ideas of inflam- 
mation: The remote cauſes act by inducing debility ; 
hence, error loci takes place, which acts as an exciting 
cauſe upon the accumulated excitability of the debilitated 
muſcular fibres of the arteries; and thereby produces 
convulſion or irregular action in the veſſels of the part. 


The heat obſervable in Phlegmon may ariſe either 
from latent, converted into ſenſible heat :—or from the 
| part 

* Comment, on Bocrhaave's aphoriſms, 
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part becoming a better conductor of that ſubtil fluid; 
© emequece of which mor n comeyd here, a 
8 


The redneſs, is doubtleſs owing to red globules 
being forced into ſerous, and more ſuperficial veſſels. 


The tenſion and ſwelling, are owing to the obſtruction in 
the veſſels; And the throbbing pain in the part, to the in- 
creaſe of ſenſibility in the nerves of the part, from in- 


flammation, and from the ſmall veſſels becoming evi- 
dently pulſating from the increaſe of the circulation: 


Or THE TERMINATIONS OF INFLAMMATION 


If inflammation be cured without loſs of ſubſtance, 
and while the ſtate and texture of the part remain en- 
tire; the diſeaſe is ſaid to terminate by RESOLUTION. 


This mode of termination takes place only, when the 
inflammation has been moderate, or properly treated 
in time, and when the error loci and conſequent convulſi- 
on of the veſſels of the part have not been carried to 
exceſs; whereby the veſſels gradually recover their tone, 
and the part returns to its original healthy ſtate. 


It ſometimes happens that the inflammation has 
been ſuffered to run on; in conſequence of which, an 
effuſion of matter generally takes place into the ſur- 
rounding cellular ſubſtance; 'This, may be only a lar- 
ger quantity of the ordinary exhaling fluids; which, when 
a free circulation is reſtored, is readily abſorbed, and the 
part left in its former healthy ſtate. The inflam- 
mation in this caſe, may be ſaid to terminate by Rx- 
SOLUTION. But 


( 42 ) 

But if from the exceſs of inflammation and violent 
impetus of the blood, the veſſels are ruptured and their 
contents poured out; a reabſorption does not ſo readily 
take place, but the fluids ſuffer a particular change; 
being converted into a matter called Pus;—at the ſame 
time an abatement of the redneſs, heat and pain take 
place, and the diſeaſe is now ſaid to terminate by 
SUPPURATION. The part containing this collection 
of pus is called an ABscgss. The abſorption of mat- 
ter by the lymphatics, and conveyance of it to the 
lungs, has very unjuſtly, been ſuppoſed a cauſe of hec - 
tic; this fever however only occurs in conſequence of 
the -xceſſtve diſcharge from an ulcer, as in the pſoas 
abſceſs, which evidently proves it to be the effect of the 
great debility induced thereby: beſides, the lymphatics 
do not convey their contents to the lungs, but to the 
venous ſyſtem. | 


There have been many diſputes reſpecting the forma- 
tion of Pus. Some ingenious authors having looked 
upon it as a ſecretion:* whilſt others with equal inge- 
nuity have endeavoured to ſhew it to be the effects of a 
particular fermentation. To this laſt opinion I profeſs 
myſelf a convert; and, for the following reaſons. 


1. If it be not ſo, we muſt ſuppoſe the veſſels of the 
part to be very ſuddenly endowed with a ſecreting pow- 
er; and with a very different action from their former 
one. Þ | 


2. Becauſe we do not find the leaſt analogy between 

theſe veſſels, and thoſe of other parts which do ſecrete 

| . particular 

Dr. Morgan late Profeſſor of the Inſtitutes of Medicine, in his ela- 
borate theſis ** De Puopoieſi,” 
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particular fluids. We know that for any ſecretion to 


go-on, a ſurpriſing and wonderful convolution of 
the ſecretory veſſel is neceflaryy now this is by no means 
the caſe with thoſe veſſels which have been * 

to ſecrete pus. 


3. Becauſe we can account much more rationally 
for its formation, in ſuppoſing it the product of fermen- 
tation of a peculiar kind; which I ſhall take the liberty 
of denominating, the surruxArIvE fermentation. 


It may be here aſſerted, that but three ſpecies of fer- 
mentation exiſt z the vinous, acetous, and putrefactive. 
There 1s no perſon more diſpoſed to fimplify nature 
than myſelf; nevertheleſs, I think it may be carried 
much too far,—as in the preſent inſtance ;—We ſhould 
be cautious of tinting her in her operations.— 
We all know that for the production of thoſe three 
ſpecies of fermentation, a combination of certain ſub- 
ſtances is neceſſary z thus a ſaccharine matter is abſo- 
lutely requiſite in the vinous; a mucilage in the acetous: 
and a gluten in the putrefactive ſtate. Why then may 
not a combination of ether ſubſtances produce a fermen- 
tation of a ſpecific kind ? 


That wonderful action of the arteries by which thoſe 
which go to a bone, do, in caſe of fracture, pour out a 
boney ſubſtance:—thoſe which go to muſcle, or tendon, 
in caſe of injury, pour out the ſame kind of matter; is 
by no means an objection to this theory; it ſeems to 
be an original part of their conſtitution, as much as the 
ſecretion of urine bythe kidnies ; or of ſemen, orfaliva, 
by their appropriate glands ; beſides theſe ſubſtances 

exiſt 


& us. 


exiſt materially in the blood, and only require the aid 
of the arteries of the injured part to depoſite them 
where neceſſary; But this is not the caſe with pus; which 
is uniformly, a homogeneous maſs, formed from a mix+ 
ture of heterogeneous ſubſtances, and in this e 
reſembles a product of fermentation. 


Let us juſt take a view of the roquillites for fer- 
mentation to go on properly. Theſe are, reſt; a cere 
tain degree of heat; moiſture, and the preſence of oxy, 
gene or of vital air. 


Now are not all theſe requiſites na in the fluid 
poured out from the veſſels ? 


That the particular part itſelf is at reſt, even though | 
ſituated where moſt motion is allowed of, will not be 
denied. | 


The heat appears of a juſt n for the proper 
production of fermentation. 


Moiſture exiſts in ſulcient quantity; as alſo does 
oxygene which is given off by the decompoſition of the 
red globules That they are decompoſed, is evident 
from ſeeing the redneſs of a phlegmon gradually dimi- 
niſh as ſuppuration advances; and finding nothing but 
a mild pus, upon opening the abſcefs, when fully ripe ; 
otherwiſe a conſiderable portion of red blood is mixed 
with it :—an experiment alſo of Mr. Everad Home, 
related in his treatiſe upon the properties of pus, 
ſtrengthens this aſſertion very conſiderably. © The 
caput mortuum” ſays he, © of diſtilled pus ſhewed a 


lari 
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polarity with the magnet, by heating it for eight hours 
in a crucible, in a reverberatory furnace? indeed, to 
me, it is a poſitive proof of their decompoſition, as no 
other portion of the blood contains any iron. 


From all theſe facts, 1 think myſelf. juſtified in re⸗ 
garding vus as the product of a peculiar fermentation. | 


It would appear that for the formation of pus, ſerum 
and red globules were only neceſſary for when any 
others matters are poured out; or, when theſe are in 
undue proportions, a pure pus is not formed. The ſo- 
lid parts are not in the leaſt broken down or eroded, in 
the formation of laudable pus; we ſee amazingly 
large quantities frequently formed, even in ſo ſmall 
an ulcer as an iſſue, without the leaſt deſtruction of 
the ſurrounding ſolids ! it may perhaps appear an ex- 
ception to this aſſertion, that in deep ſeated abſceſſes, 
the fluid gradually approaches the ſurface ; while the 
intermediate ſolids are removed. This however may 
be better explained upon the principles of abſorption, 
cauſed by the preſſure of the contained fluid. Why a 
deep ſeated abſceſs ſhould point outwards, appears myſ- 
terious; perhaps it may ariſe from the preſſure being 


| leaſt at that part; for we ſind abſceſſes of the liver fre- 


quently diſcharge themſelves into the ſtomach or in- 
teſtines, if ſeated on its concave ſurface; but through 
the diaphragm into the lungs, if on its ſuperior or con- 
vex ſurface; in both which caſes there is leſs preſſure 
made on that, than on the oppoſite ſide: a moderate de- 


gree of preſſure or inflammation increaſes abſorption ; 


but a more conſiderable degree cntirely checks it. 


The 


(. 46 ) 


The uſe of pus which is a mild, bland fluid, isevident · 
ly to compoſe a bed for the elongation of veſſels, and 
thereby to form an union between the ſeperated portions 
of fleſh. From this, it would appear highly improper, in 
an ulcer in which laudable pus is produced, to waſh 
and wipe it off daily; for by this means, the tender 
granulations of new fleſh are alſo deſtroyed, and the 
healing of the ulcer 18 much protracted. -,, Where the 
pus is not good, it ought evidently to be removed, 28 
otherwife it will injure by it's acrid quality: but I can» 
not perceive the propriety of removing a healthy lau- 
dable pus; which being a mild and inoffenfive fluid, 
and wiſely ordered for the elongation of veſſels, ſurely 
cannot be fo prejudicial to a wound as its Ee hor Ts 
moval. Ju 


Many inftances Love occurred "of its remaining in 
contact with the ſore ſeveral days, unexpoſed to the air, 
without the leaſt detriment; and being perfectly ſweet 
and inodorous when the wound was opened but ſoon 
contracting a putrid ſmell by expoſure to the atmoſ- 
phere. 


It frequently happens, either from the extreme vio» 
lence of the inflammation; or from ſome peculiar acri- 
mony of the fluids of the diſeaſed part; or from 
very great debility in the part, fo that the de- 
gree of inflammation, neceſſary to the production 
of pus, cannot take place, that the effuſed fluids are 
affected with a ſtate, approaching more or lefs to putre- 
faction; when this is moderate in degree, and affects 
chiefly the fluids effuſed, the parts are faid to be in a 
ſtate of GANGRENE ; but if the ſolids alſo become af- 
fected 
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It is not neceſſary for Gangrene always to be pre- 


ceded by ſuppuration ; of which a remarkable inſtance 
is mentioned by Van Swieten.“ ns 


. »d# }þ 


It appears in every inſtance, that before Sphacehis 


can take place in à part, it muſt be preceded by the 


death of that part; for as ſphacelus appears to be of a 
putrefactive nature; and as no degree of putrefaction 
can take place in the living body, the above concluſion 
follows of courſe ; Hence the propriety of Dr. Sey- 
bert's ſuppdſition, that the fætor of the urine, breath 
and other excretions of perſons, labouring under di- 
ſeaſes, (improperly) called putrid, become ſo in their 
reſpective reſervoirs after their ſeperation from the ge- 
neral maſs. The 40 ſyſtem i notwithſtanding, fre- 
quently brought into fympathy by this local putrefaction 
as is evident from the weak and quick pulſe, nauſea, 
vomiting, diarrhea, delirium, convulſions and death, 

ſorgetimes induced by i it. 8 


« In inflammation,” ſays Cullen, te the tendency to 


gangrene may be apprehended from an extreme vio- 


lence of pain and heat in the inflamed part, and from 
a great degree of pyrexia attending the inflammation. 


t The actual coming on of gangrene may be per- 
ceived, by the colour of the inflamed part changing 
from a clear to a dark red; by bliſters ariſing upon the 

G . part; 
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part; becoming ſoft, flaccid, and inſenſible; and by 
the ceaſing of all pain while theſe appearances take place. 


As the gangrene proceeds, the colour of the part 
becomes livid, and, by degrees, quite black ; the heat 
of the part entirely ceaſes; the ſoftneſs and flaccidity 
of the part increaſe z. it loſes its conſiſtence; exhales 
a cadaverous ſmell; and may then be conſidered as 
an. with ſphacelus ““ N 


'A fourth mode of the termination of inflammation 
is in what is commonly called, Schinkus; or an indo- 
lent hardneſs of a part. This termination appears to be 
au holly connected with glandular parts; as the noſe, mouth, 
breaſt, teſtes, uterus, liver, ſpleen, &c.. but not lym- 
phatic glands, unleſs ſecondarily affected, by abſorbing 
diſeaſed humours. Hence, it is of no uſe to extir- 
pate a cancerous breaſt, unleſs we can entirely remove 
the infected glands; as the cancerous humour left be- 
hind, will moſt certainly renew the diſeaſe—and gene- 
rally with redoubled violence. I do not recollect a ſin- 
gle inſtance of any but glandular parts being affected 
by a true ſchirrus; for though every part of the body 
is occaſionally liable to preternatural bulk and hardneſs, 
ſtill it ſhould be diſtinguiſhed from ſchirrus; as the 
term has been very vaguely applied to theſe preternatu- 
ral ſwellings.—Schirrus appears therefore to be entire- 
ly owing to the peculiar ſtructure of the part. 


Theſe 
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Theſe tumours if produced flowly will remain for 
years, nay, even during a long life, without any pain or 
trouble to the patient. They are then termed. indolent. 
Care, however is neceſſary to prevent the action of 
any exciting cauſe upon them, for if inflammation take 
place in their veſſels, they become incipient cancers; 
which ſhould be removed as ſoon as poſſible by proper 
remedies, when, they are generally attended with ſuc- 
ceſs, if no fchrofulous or venereal taint exiſts in the ſys- 
tem; if ſo, theſe affections ſhould be firſt removed, 
as they tend greatly to promote a return of the diſeaſe. 


Theſe Schirri may ariſe, not only from the effects 
of inflammation, by which they frequently become or- 
ganized, and incapable of being conveyed away by the 
abſorbents ; but alſo from a languor in the circulati- 
on, and debility, of the veſſels of the part.—Theſe two 
very oppoſite cauſes affect the ſyſtem, however, in the 


ſame manner. 


Dr. Cullen has enumerated ſome other terminations 
of inflammation, as * the effuſion of a portion of the 
entire maſs of blood, either by means of rupture or of 
an anaſtomoſis, into the adjoining cellular texture.” 
Under this head might as well be claſſed all the caſes 
of active hemorrhagies accompanied with pyrexia; as 
the blood is only thrown out of the body, inſtead of 
being effuſed into the cellular texture. 


Another kind of termination which he mentions, is 
« that of certain inſlammations on the ſurface of the 
body, when there is poured out under the cuticle a 
fluid, which being too groſs to paſs through its pores, 


therefore 
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therefore ſeperates it from the ſkin, and raiſes it up 
into the form of a veſicle containing the effuſed fluid; 
and again, © when the internal parts are affected with 
inflammation, there ſeems to have been almoſt always 
upon their ſurface an exudation, which appears partly 
as a viſcid concretion upon their ſurface, and partly as 
a thin ſerous fluid, effuſed into the cavities in which the 
inflamed viſcera. are placed.” I think the Dr. might 
with equal propriety, have ſwelled the liſt of theſe ter. 
minations of inflammation, by the addition of dropſy 
which often follows the inflammation of a part; for as 
they do not always take place; and as the four general 
terminations which I have mentioned above, are, 
perhaps ninety-nine times out of an hundred, the only 
ones; inſtead of ſimplifying, it only increaſes the difficul- 
won already attending the ſtudy of medicine, 


Or THE CURE OF INFLAMMATION. 


The indications of cure in inflammation muſt differ 
conſiderably, according as one or other of the termi- 
nations above-mentioned, predominates. 


It muſt be evident that if poſſible, the cure ſhould be 
attempted by RESOLUTION, as the moſt defirable me- 
thod ; for which purpoſe, we muſt, 


1. Remove the remote cauſes if they are evident, 
and continue to operate. 


2. Take off the phlogiſtic diatheſis affecting either 
the whole ſyſtem, or the particular part. 


3- Reſtore 
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- 3+ Reſtore the tone of the party by remedies. appli» 
ed, either to the whole ſyſtem, or to the pert aflettod, 


The firſt. indication i 1s effected, , by. our knowledge 
of the remote cauſes which operate, | 


The phlogiſtic Aiatheſis may be taken down or-dimi- 
niſhed by, blood letting, both general and loeatz— 
purges, of neutral ſalts, or of the more draſtic kind if 
neceſſary; nitre and the antimonial preparations; with 
the other parts of the antiphlogiſtic regimen; particu- 
larly the application of cold, as cold air to the whole 
body; cold water or vinegar—and ice or ſnow to the 
part affected; the ſaturnine applications may alſo be 
uſed; preventing or diminiſhing the flow of blood: to 
the part, by compreſſing the artery, if practicable, wilt 
be of great advantage, as the increaſe of inflammation 


is prevented by leſſening the vis a tergo. 


The tone of the part is to be reſtored by aſtringents 
and ſtimulants topically applied; and by tonics taken 
internally, upon the abatement of the inflammation. 


When however, we find all our endeavours towards. 


a cure by reſolution, fruitleſs; and when we find evi- 
dent advances towards SUPPURATIONz we muſt imme- 
diately leave the foregoing remedies, (unleſs too much 
action in the ſyſtem authorizes their moderate uſe, as 
is often the caſe, and which would tend to. prevent a 
proper ſuppuration;) and endeavour to promote as 
ſpeedy a ſuppuration as poſſible. This is effected by 
ſuch applications as ſupport a proper heat in the part; 
and by their emollient qualities relax the veſſels; by 


which 
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which means their contents are more eaſily diſcharged, 
and Pus is formed therefrom. —And for this purpoſe, 
nothing is better than fomentations of flannels preſſed 
out of any warm emollient decoction; applied as warm 
as the patient can bear them, and frequently repeated; 
continuing them for half an hour at a time: after which, 
a warm bread and milk poultice to the part frequently 
renewed in the courſe of the Gays will generally pro- 
duce the defired 28 : | 


Reſpecting the proper time and mode of opening 
abſceſſes, Mr. Bell has treated ſo fully, as to render it 
unneceſſary for me to ſay any thing on the ſubject. 


If however the appearance of GANGRENE is perceiv- 
ed, we muſt endeavour to check its progreſs by every 
means in our power; and this muſt be determined by 
the judgment of the phyſician: together with a know- 
ledge of the cauſes tending to produce it. 


When gangrene has begun to take place, its increaſe. 
may often be prevented by the ſeperation of the dead 
from the living part; this is moſt effectually done by 
the knife, but if it cannot be conveniently applied; and 
if the gangrene ariſes from defect of action in the part, 
it is beſt effected by exciting inflammation and ſuppu- 
ration on the verge of the living part, by various an- 
tiſeptics both externally applied and taken internally; 
The external applications are rendered more certain in 
their operation, if the part be previouſly ſcarified; theſe 
ſhould come in contact with the ſound parts, which, 
the ſtimulating applications will then moſtly be ſuffici- 
ent to excite into action. Great care muſt be taken 


to 
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to avoid the blood veſſels and nerves in ſcarifying the 
part- + a | | „Ne 77 
I well know that Mr. Bell has aſſerted that, * 1 
ſcarifications, and the ſubſequent applications of an- 
tiſeptics, he never derived any advantage; The 
practice to me appears founded in reaſon, and has many 
eminent men as advocates in its favour; I would there- 
fore aſcribe his want of ſucceſs to his having employed 
ſcarifications in that ſpecies of gangrene which ariſes 
from exceſs of inflammation; in which ſpecies, mode- 
rate bleedings, and gentle purgatives are  ufefulz and 


topical bleedings with leeches would be highly ſervice- 
able to allay the _ inflammation. 


The ene be taken internally, in the n 
which ariſes from a want of tone; are bitters, peruvian 
bark, columbo root, port wine; and elix: vitriol; 
And here our great dependance ſhould be upon 
the bark; which ſhould be given in much, larger, 
quantities than is often done; our only guide muſt be 
the patient's ſtomach; and we may uſe it at the ſame time 
in the form of glyſters, combined with port wine, and 
laudanum, to prevent its running off too ſpeedily by the 
bowels.—Amputation ſhould never take place, .till the 
mortified parts are ſeperated from the living, or at leaft 
till ſuppuration appears on the verge of the ſound parts, 
as the gangrene ſeems only to be haſtened by it otherwiſe. 


Or THE PROGNOSIS. OF INFLAMMATION. 
. 


Boerhaave has compriſed all that can be ſaid upon 


this ſubject i in a few words; © the prognoſis of an in- 
flammation” 


t 4) 
flammation” ſays he, © is deduced from conſidering 
its cauſe, part affected, magnitude, depth, violence, the 
habit of the patient, the ſeveral ſymptoms; and by com- 
paring theſe with the demonſtrative fi bens and effeQs © or 
conſequences of ay inflammation.” 42 


It may 5 10 ade for ms; e in this 
place, the arringements of inflammation as mentioned 
5 different authors. 5 


Cullen ſays, > the difference of indammation ariſes 
chiefly from the difference of the part affected; I have 
therefore arranged them, as they are CUTANEOUS, v1$- 
CERAL, or ARTICULAR, &c.” I agree with the Dr. in the 
former part of this ſentence, but I prefer the arrange- 
ment of Dr. J. Carmichael Smyth, as being more na- 
tural and complete; He treats of it as affecting, 


a « 1. Diaphanous membranes; as the pleura, &c. 
N 2. Mucous membranes; as of the noſe, fauces, Kc. 
6 . Cellular * as in phlegmon. | 
5 4. Muſcular Gheeg as in beumatiſm. 
8 5. The Kinz, as in eryſipelas.” | 
Perhaps to thefe might be added, 
6. Mt or the ſubſtance of the viſcera, 


Mr. John Hunter has divided inflammation into the 
ad beſ ve, the _ ſuppurative, and the wicerative; but 


this diviſion appears erroneous,. for, in his third 


ſpecies, there is frequently no evidence of inflammati- 
on: 
* Aphoriſms $ 393. 
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on: and often in the ſuppurative, the ſame abſence of 
it occurs. 


From what I ſtated in ſome of the preceding pages, 
it will appear how very unneceſſary it is to load the me- 
mory with ſuch an uſeleſs farrago of names of diſeaſes, 
as are tobe found in moſt of the writings of medical au- 
thors: and that the only diſtinction neceſſary, is, their 
different fages or rather fates of action; terming them, 
as the ſyſtem partakes moſt of the inflammatory, ty- 
phus or typhoid action; and conſequently directing 
our indications of cure, to the exi/ting ſtate of the ſyſtem. 


Having thus conſidered thoſe ſubjects which I pro- 
poſed treating of in the commencement of this inquiry, 
I cannot conclude without noticing the wonderful, yet 
uniform ſimplicity, exiſting throughout all the operati- 
ons of nature, It clearly evinces the connection of 
truths ; and that they are all links of one great chain, 
mutually ſuſtaining, and ſtrengthening each other. By 
the operation of a ſingle cauſe, viz. the decompoſition 
of vital air, and ſubſequent fixation of its baſe, we 
ſee the production of combuſtion; reſpiration, and its 
effects; the oxydation of metals, and fermentation. 
How can we ſufficiently admire this amazing fimpli- 
city in the works of nature! Or, to ſpeak more pro- 
perly, how can we ſufficiently admire and adore the 
wiſdom of that Bzine from whom this ſimplicity is 
derived. 

& Nature in femple dignity appears, 

& And all her works a hand divine, declares. 
& We trace in nature's moſt minute deſign, 

& The fignature and ſtamp ef power divine. 
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